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回転円筒およびチュープミル内を通過する粒子の
滞留時間分布について
杉本益規田中達夫
ResidenceTimeDistributionofParticlesPassing
tllroughaRotatingCylinderandaTubeMill）
hyMasunoriSuclMoToandTatsuoTANAxA
Abstract
Thewriterscarriedoutexperimentsonthedynamiccharacterissticsofsolidparticles
passingthroughacontinuousopen-circuittubemill，１８ｃｍｉ・ｄａｎｄ８０ｃｍｌｏｎｇ，andfour
rotaryglasscylinders，８．３ｃｍｉ､ｄ・ａｎｄｒａｎｇｉｎｇｆｒｏｍ４０ｃｍｔｏｌ６０ｃｍｉｎｌｅｎｇｔｈ，whereno
crushingoccurred、Afterthesteadystateisreached，potassiumdichromatewascharged，as
atracer，almostinstantaneouslyattheinleｔｏｆｔｈｅｍｉｌｌｏｒｔｈｅｇｌａｓｓｃｙｌｉｎｄｅｒｓａｓｃａｓｅｍａｙｂｅ、
Fromthisinstant，seriesofsamplesinaspecifiedamoｕｎｔｗｅｒｅｔａｋｅｎｏｕｔａｔｔｈｅｅｘｉｔａｔ
ａｐｐｒopriateintervals・Thepotassiumdichromateinthesamplewasdissolvedinboilingwater
andthesolutionwaSfiltered，anditsconcentrationwasdeterminedbycoldidmetry・
TheresUltswere：
１）Ｔｈｅａｍｏｕｎｔｏｆｔｈｅｔｒａｃｅｒｗｈｉｃｈｗａｓｄｉschargedfromtheoutletofthemilland
theglasscylindersfoUowedapproximatelyalogarithimcnormaldistributionWithrespecttothe
time・ThistendencywasindependentofthefillingofbaUschargedinthemill，therateof
feedingparticlesandspeｅｄｏｆｔｈｅｒｏtlitionandtheinclinationofthecylinders、
２）Thebehaviorofparticlespassingthroughwasexpressedintermsof“thefraction
ofthepistonHow，，，recentlyproposedbyNagataandhisco-workers.、2）
３）Ｉｔｗａｓｆｏｕｎｄｔｈａｔｔｈｅｒｅｗａｓａｃｌｏｓｅｒｅlationshipbetweenthefractionofthepiston
Howandthedimensionlessgroup，Ｆ/nL，whichwasObtainedasaresultofdimensional
analysis・Theempiricalequationsobtainedwｅｒｅａｓｆｏｌｌｏｗｓ：
Ａ)に1-.叩{-13Ｍ(F/鰯L)M2｝
fortherotarycylinderswithnocrushing，
Ｂ)にl-exp{-658(F/"L)''２）
forthetubemilL
whereristhefractionofthepistonHow,Fisthefeedrateexpressedbythevoｌｕｍｅ
ｐｅｒｕｎｉｔｔｉｍｅｐｅｒｕｎｉｔｃｒｏｓｓｓｅｃtionalareaofthecylinder，ｎｉｓｔｈｅｓｐｅｅｄｏｆｒｏｔａｔｉｏｎａｎｄＬｉｓ
ｔｈｅlengthAsisseenfromtheequations，ｗｈｅｎＦ/nLapproachesO，theparticlesassume
thecomPletemixingHow，ａｎｄｗｈｅｎｉｔｂｅｃｏｍｅｓｌａｒｇｅｒｔｈｅｆｌｏｗｍechanismapproachesthe
pistonHow・Ballschargedinthemillaresupposｅｄｔｏｐｒｏｍｏｔｅｔｈｅｍｉｘｉｎｇａｃｔｉｏｎｉｎｔｈe
directionoftheaxisofrotation．
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